Anti-sheep erythrocyte antiserum suppressed the in vitro immune response of swine spleen cells to sheep erythrocytes. Inhibition of the in vitro anti-sheep erythrocyte response was also observed in neonatal spleen cells, which were obtained from piglets recently fed colostrum. Addition of purified protein derivative (PPD) to spleen cell cultures prepared from animals previously sensitized to Mycobacterium bovis reversed the immunosuppression caused by passive antibody. Passive antibody regulation was dose dependent; low doses of anti-sheep erythrocyte antiserum caused enhancement, whereas higher doses resulted in complete inhibition of anti-sheep erythrocyte responses. Addition of PPD to cultures of sensitized cells containing passive antibody resulted in progressively increasing antibody responses as the dose of anti-sheep erythrocyte antibody increased. PPD addition also reversed maternal antibody suppression of in vitro 2-week-old neonatal spleen cell responses providing these animals were sensitized with M. bovis at the time of birth.
The effects of passively administered antibody on the immune response have been studied extensively and have been demonstrated in numerous systems (2, 14, 20, 22) . Enhancement and/or suppression of immune responses by passive antibody has been demonstrated both in vivo and in vitro (2, 14, 20, 22) . In addition, passive antibodies transferred to newborn animals either via placental transfer or by colostrum may influence the immunological responses of the offspring (1, 10, 16, 17 Recently, there have been several reported studies showing that passive antibody-mediated immune suppression can be reversed by (i) antibody dose and isotype variation (4); (ii) activated macrophages (5, 6); (iii) adjuvants (13) , and (iv) allogenic cells (9) . It has been shown that stimulation of the immune system with a variety of antigens often leads to an enhanced immune response to other unrelated antigens (3, 7) . Similar studies in vitro have shown that addition of small amounts of antigen to which the donor is primed will enhance the number of plaques appearing after stimulation with sheep erythrocytes (15; C. C. Musco- In antibody-mediated immune suppression it is the B lymphocytes that appear to be sensitive to antibody feedback control, whereas T lymphocytes and macrophages are highly resistant (5, 6, 8, 19) . Since it has been shown that adjuvants may reverse antibody-mediated suppression and may do so through T lymphocytes and macrophages, we investigated some conditions under which reversal of antibody-mediated suppression occurs. We investigated maternal as well as hyperimmune antibody-mediated suppression in an in vitro system for generating an antibody-mediated immune suppression.
Normal, conventionally raised Minnesota miniature swine were used for these investigations. Animals used for experiments involving maternal antibody were born naturally and were allowed to receive colostrum and milk ad libitum for 2 to 3 weeks, at which time they were used for experiments. All neonatal animals were sensitized at one day of age with 0.4 ml of 5% (vol/vol) heat-killed M. bovis in oil by VOL. 15, 1977 subcutaneous injection. Adult swine were sensitized with 0.4 ml of M. bovis at least 4 weeks prior to the initiation of the experiment.
Anti-sheep erythrocyte antiserum was prepared by giving adult swine three 1-ml injections of a 10% suspension of sheep erythrocytes at 1-week intervals, and serum was collected 6 days after the last injection of antigen. This antiserum had a sheep erythrocyte agglutinin titer of 1:256 for total and 1:128 for 7S antibody (antibody not inactivated by 2-mercaptoethanol).
Pigs were sacrificed by exsanguination, and their spleens were removed under sterile conditions and dissociated into single-cell suspensions in cold balanced salt solution. Spleen cells were resuspended in RPMI-1640 medium containing 10% bovine fetal serum. The MishellDutton culture system (11) was used with modification for culturing 1.5 (21) .
Rowley and co-workers (14) showed that adjuvants, such as Bordetella pertussis, Salmonella typhi or Freund complete adjuvant, combined with the antigen, would partially reverse the suppressive effect of antibody in vivo. Haughton (5, 6) that resistance to in vitro antibody-mediated immune suppression could be induced by the presence of the allogenic effect. The allogenic effect is in some ways similar to the phenomenon observed in these studies because it is nonspecific and has evidence for participation of a soluble factor.
It is likely that a multitude of factors are operating in the presently described experiments. Antibodies to sheep erythrocytes may serve as opsonins and provide attachment of the sheep erythrocytes to macrophages and/or B lymphocytes through Fc receptors. Undoubtedly, there are activated T and B lymphocytes and macrophages in this system due to the addition of PPD to these sensitized cells. In addition, soluble enhancing mediators are being produced at a rapid rate. These mediators may intensify B cell responses to antigen and allow escape from immune suppression. Any or all of the above phenomena may be acting either alone or in concert with others to allow the escape from antibody-mediated immune suppression to take place along with subsequent augmentation of the immune response. Studies are now under way to elucidate the mechanism(s) of escape from antibody-mediated suppression.
